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‘1’his paper presents tllc cuncnt status of both continuous and periodic opcraticm
sorption cryocoolcr  dcvclopmcnt  fm astrophysics missions rcquil-ing  cooling to 10 K and
below. ‘Ihcsc cmlcrs  at-c uniquely witcd for cooling detectors in planned astrophysics
missions such as the 1 hploration  of Ncighhrinp,  Planetary Systems, the Nmt  (icncraticm
Spat.c “1’clcscopc,  and IIarwin. ‘1’hc molcr  I cquircmcnts  imposed by these missions
include tcn year life and the ability to scale designs to prmklc  oJlly  a fcw milliwatts d
]-cfrigcration while consuming only a few walls of input pmvcr. ]n acldition,  the ltxN1’S
ami I)anvin missions add stringent rcquiremcnls  for mm-vibration and zero 11A4 I/l tMC
operation.

Spaccflight  test results alc summarized for the ]Jrilliant 1 lycs ‘1’ct~-Kelvin Sorption
(kymmlcr  1 ixpcrimcnt. ‘1’his pcrioclic.  qcration scwption cmolcr  is ideal for applications

that rcql]irc only intemittcnt  operation at 10 K with quick cooldow]  capability (LIn(lcI-  2
minutes). ‘1’hc cxpcrimcnt suc.ccssfiIlly providc(i  flight cllat-actc]i7atioll  of all sorption
CJOOIC1 design parameters which might have showII sensitivity 10 microgravity  dl’ccts, 11’LIII
ground  Icst pcrfor[)lancc  was achicvcd  with no indicat ions of  micmgravity  i n d u c e d
changes.

(hound  test rcsuhs from a continuous 25 K cooler p]anncd fm usc in a lmlg d~]ratioil
aidmrnc balloon cxpcrimcnt  arc also prcscntcd. ‘1’his 25 K molct,  which is in final
integration and test, can bc used as an upper stage for a continuous 10 K sorpticm  COOICI-.
Similarly, Ihc potential bcncflts of using a 10 K sorpticm COOICI-  as an upper stage fo]- a 4 K
cooler arc also dcscribcd. liinally,  a NASA program to develop 30 K, 10 K and 4 K
vibl-ation-free coolcls for astrophysics missions is outlind;  which is planned to stall  in liY
1997,


